Background: health care experts, older people and carers were asked to weight 18 personal and social activities of daily living (ADLs) with regard to the importance of being able to perform them. Results: all groups agreed on the order of importance but experts gave greater weight to personal ADLs. We have used these results to produce a ratio scale.
Introduction
Most disability measurement instruments use rudimentary scoring systems [1] . Scores have been used to compare overall levels of disability between groups (for example to measure patient case-mix) or to measure change in disability over time (for example to measure outcomes of care in clinical practice or as an end-pOint in clinical trials). We aimed to develop a scoring system based on a ratio scale for the measurement of disability in personal and social activities of daily living (ADLs) which reflects the priorities of different individuals. Use of a ratio scale would allow the relative importance of one measure of dependency (such as inability to dress) to be meaningfully compared with another (such as inability to shop).
Methods
Fift(~en experts in health care for older people, 17 disabled older people, 22 paid carers and 32 fit older people were asked to weight 18 personal and social ADLs according to their judgements about the relative importance of being partially or fully dependent in each activity. The technique of magnitude estimation was used to calculate a set of weighted scores for the activities according to the judgements of the individual groups and of the whole sample.
Magnitude estimation involves subjects giving proportional responses to a series of either physical or social stimuli. Numeric estimation, using numbers to match the strength of opinion in proportion to a standard, is a widely used, direct and simple method of creating a ratio scale [2, 3] .
The health professionals were nominated by the European Office of the World Health Organisation (nine from the UK and two each from Italy, Finland and Spain). The 17 disabled older people (12 female, mean age 81, range 63-92 years) were receiving a pilot intensive home care service in Belfast, Northern Ireland. They were cognitively intact, but had severe physical disability (housebound and dependent in two or more ADLs). The 22 paid carers (19 female, mean age 32, range 19-54 years) were the 17 carers who provided one-to-one care during the day for the patients described above, plus the five who provided evening and night-time care. The 32 fit elders were a convenience sample (16 female, mean age 79, range 75-89) from the 75-plus list of a Sheffield general medical practice who agreed and were able to visit the surgery for the purpose of the study.
Each subject was asked to complete a two-stage questionnaire. In the first stage, they were asked to weight 18 activities according to their opinions about how badly off a person would be if he or she was not able to perform the activity. Being unable to bathe was assigned an arbitrary score of 500. For other activities, subjects were asked to give a score relative to 500. For example, if the subject thought that being unable to dress was twice as bad as being unable to bath, they would give it a score of 1000. If they thought being unable to dress was half as bad as being unable to bath, Table I . they would give it a score of 250. In the second stage, subjects were asked to weight the level of limitation within each activity proportionate to scores of 100 for complete limitation and 0 for no limitation. Weighted scores were calculated by taking the geometric mean of the magnitude estimations of each group for each ADL and instrumental ADL (lADL) item [4] . The extent of limitation in each activity was incorporated into the weights by using the mean scores at the second stage.
A set of weighted scores, suitable for use with the Barthel index [5] ' the Duke Older Americans Resources and Services Procedures IADL scale [6] and the additional activity of walking outside, was created by taking the median of the weighted scores from all four groups. The median scores were converted to base 100 for more convenient use across all 18 activities.
Results
The weighted scores and standard deviations for all ADL and IADL items for each group are shown in Table 1 . Standard deviations for some activities were high, reflecting variation of opinion within groups. However, there was good agreement in the rank order of dependency in ADL and IADL items among the four groups (W= 0.88, X 2 (42) = 147.62, P:5 0.0001). Health professionals had the widest range of weights and paid carers the narrowest. Frequent incontinence of faeces received the highest weight (796) and needing a little help to use the telephone the lowest (109).
Discussion
Our study demonstrates both similarities and differences in the interpretation of the relative importance of dependency in different ADLs by different stakeholders. Of particular importance are the differences of opinion between health care experts, who give more emphasis to dependency in personal ADLs, and older people, who give more emphasis to IADLs. Our recommended set of weights are positioned in the middle ground, to reflect both viewpoints.
As the summation of the weights produces a measure of overall disability with the properties of a ratio scale, meaningful comparison of change in disability over time or between individuals and groups is possible. Simple dependency counts are mathematically invalid for these purposes, but the main advantage of the ratio scale will be determined if it is found to be a better predictor of outcomes of care. We recommend further study to confirm the priorities ascribed to ADL and IADLs by the four groups and others (such as family carers) and to examine the clinical and organizational utility of the ratio scale.
